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(54) MAGNETORESISTANCE EFFECT ELEMENT. MAGNETIC MEMORY. MAGNETIC 
HEAD. AND MAGNETIC REPRODUCING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetoresistance effect element, a magnetic 
memory, a magnetic head, and a magnetic 
reproducing apparatus capable of maintaining high 
enough magneto-resistance ratio and preventing 
increase of inverting magnetic field even for 
reduced size. 

SOLUTION: The magnetoresistance effect element 
1 comprises: a first ferromagnetic layer 3 for 
keeping a direction of magnetization prepared for 
no application of magnetic field in the prescribed 
magnetic field; a second ferromagnetic layer 4 
capable of varying a direction of magnetization 
prepared for no application of the magnetic field in 
the prescribed magnetic field; and a first tunnel 
barrier layer 6 lying between the first 
ferromagnetic layer 3 and the second 
ferromagnetic layer 4. The first ferromagnetic layer 
3. the first tunnel barrier layer 6, and the second 

ferromagnetic layer 4 form a ferromagnetic tunnel junction, a composition of the 
ferromagnetic material included in the second ferromagnetic layer 4 is expressed by a 
general formula (CoFe)IOO-xYx or (CoFeNi)IOO-xYx, and the Y is at least one element 
selected from the group consisting of B, Si, Zr. P. Mo, Al, an Nb. 
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(57) [M*^] 

^s^^i^^^. m^?^^v. m^^iyh\ Rxj^m%n 

^I<^^^ttg3. mo h^^^^/uPf^®4. St/ 

co^i^tigetc'&^tv^e^^^iWJlBfcDffl^ii-ji^^ (c 

o F e ) 100-x Yx^fcJ^— (C o F e N i ) loo-x 
Yx-C^$*X. mllSYJiB. S i. Zr. P. Mo. A 
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1 <D h >^ji^mmm t ^Mrmi^. miism 1 <o^m^m. 

^(CoFe) 100.x Yx^fcfi— (C o F e N i ) 
100-x YxXm^ri. fitrlEYfiB, S i, Zr. P. M 

im^m 21 ttriE X \t^m^ 3^x^16 tc^i-H^ 

[sf*^3] mmm2(D^mi^m(omm^'Xo. snm 

[ft *3g4 ] mM^^^mm\^:t^\^^xmm^umm<D^ 

m\^mRxj^mmm 2<Dh >^/mmm\^wi^^ 2 (o^i^m 
i^mi^m^m 1 o b -^^^^/mmm t ^ies 2 h ^-^/w 

t^m 1 -S:!)^^ 2 (7) h i^^/i^mmm^mm^ 1 cd?^^^4® 

HrrfSS3(^5iattg. trr|5«2 0h>';^yu»^g^ 

[ft^R^l 5 ] ft 1 7!»^ii*Ji 4 (Dx^^iTM^ 1 ^t;i 

/uX^mrt^m 1 ^l/m 2 cogE^i: ^ ^ w t 
Ift^Jl 6 1 ft*3S 1 7!?llfS*3l 4 (D\^^'rM^ 1 



lo 0 0 1 ] 
[00021 

m^-n<o^m\mx^^\.xf^^mm^^\.x\i^^o 

10 fl^o 

[0 00 3] h ^^^/^S^tc:*5^/^x. V->^ 

fei55l^ (magnetoresistance effect) Yt. ^^\^Mfn\X 

20 !^^l4®(75^>fl:::^r^;55^i o:^f^^fiiSfrr^#fom2(7):^ 
[0 0 0 41 ^coJ:5 5^.c3*lKtt-fib^^^/v^g^^(*. m 

^ tn'fy^^ :^^<Dft:^miimw^tix\^^^o m:^^^. — 

V :MRAM) <D?^^V'^/l-t\.Xmmi-^:it7l}mM 
[0 0 0 5J MRAMti. m^^\^\-t^Wm\^X:h^ . 

mm<om^^^^Ri^^^m\.^>-^mx^^ . v^^i,. m 
{cnm-r^xoiiZ. mramj^. ±^mit{z^ox;<^ 

40 ^^te$-y:5coiCi£i.^/^mm, mil. 

[00061 -7]) —m<Ds:mmm\^ i /w (w : -t/uo 

^Rlbxv^stoii. :7i;— ji<7??g3E<b:^[fi]^^e$itTMR 
AMir/Mc|E1g5?tbytit«l^S#tfe^55t4?)Jcf*, :7!; 
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<t o r t> lb $ 5 & 5 o 
[0 0 0 7] ±u^mmm^hmhf)^^j:^o\c^ 

[0 0 0 81 ^tis iryucoi^^X^JBi/hLyti^'g' 

[0 0 0 91 'tti:i:>h. ^^^&mxn. ^^y-fe/K7)i^ 

00 >^ y -gcoSte^^(Dli;^C^Kihi-5 r t;i5x*§rnc 20 

[0 0 1 ol 

[0 0 1 1 1 

tc, :^^mn. wf'^(D^umm\c:^\^^xmU^u^m(D 
t. witd.^nmm\^^^^xmm^nmm(D^mm\:iiis 

1 h t ^M.m tffisn 1 <D^m^±m. 40 

^nS^S^t^WJlSfiT^ia^H-^^ (CoFe) loo-x Yx 
^tzn—^^ (CoFeNi) 100-x YxT'S^^X. HUlE 
YtlB, Si,Zr,P.Mo,Al. S.tJ^N b jJj^lb^.^ 

[00121 */c, tufst^^set^b^^T- 
2 (Diasi: s r t ^fi^mt-t^mn,^ ^v^m so 



[0 0 13] ^^mn. Hfifsa^sfci^^^^ 

[0 0 14] 1)U^X. *^^tl. ^Mf2^^«^, tulS^ 

mzMi.xmn^m^^^^W}mm^Mcm'r^:it^^ 

[0 0 15] :*:^P>^lc*5V>r. ±ISxH^^^3^x^ 
^(C4o^/^T. m2O^^^4g(DJKjpj^0. 3nm7!?^ 

[0016] ;2^^^(c*DV>r . ±m^m^ h v-^^/^s-^ 

\^m:^^2o(Dh>^/i^mmmm\^ift'^i.K<:>^2(D^i^m 
^MRv^ 2-D<Dh i^^jy^mmmTi)^^ 1 Rxj^m 3 <D^m^ 

[001 7] 

[00181 mm. ^^m<om 1 (D^mmm^^^.^m 

r^^ffiSt^*^^ 1 Ji. h >^^>/^s^ 2 a 

^*UTI/^^o rC05i?^tt— fih>'^>/l-^'g^2 aH. — 
3 , 4 Pp1tcjtelgi»:>'i if b >';^^>'H$ 

h>'^^/l-S^^2 afi. -?:nb5*^ttM3, 4PH^<Srh>'^^ 
/ul^^g 6 UT h :^^/^®^€;55g^tt5 J: 5 

[0019] 3 (D h v^/i^^iiB 6 

^5^l^ttjl8;6Sgag$HTV>:6o rixtcJ: 

^pib, iai(c^i-^K*lg;ftt^**^iJcj3V>T. 

^3fi^{l:*-f^7!i5@:^$ix^c^l(D5^^ttjl, mil. a 

itmmm. x^^. ^m.\&m^\'ti^umm\^t&\:.xmit 
*fRi;65^{bLt#6^2(^»jKtts. 0fiB. yv—m, X 
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m ^ -^x^mi^m s (Dmi\::^\^ t ^mi^m 4 <omit:fji^ 

10 0 2 0] _bxE \^fc^m\^-& h l^^/l-m^ 2 a RXf^ 
1 o?KSLS^a*3B^ 1 ^c*5V^T. mm 1 0 ^R3fi«14 

s 8 t<r)m{a't. tf}:my< vrmi i Rxj^wd.i^mnm 12 10 
tmmi om:fy^hm9:mm^tix^^ . 5^^ttg4±tc 
^mmi sRxj^mmmi 4f>m»imm^tix\^^^o 

[0 0 2 1] ll2fi, *^^com2(^^jlifeff^^tC>^.S?K 
i-m^lSStSb*^^ 1 . V^/WS-g- 2 a <D 

3t^ti- a h 2ht ^mm i st orate ^ b 

ffistam^^i tm^mm(omm^^\^x\^^^o 20 
[0022] n 2 tc^-rm^sjit^mm^ 1 ^c:^o^/^T. 

b ^^^/^g^^ 2 b 3*mi4Jl 3 , 4 Peltr b 

-fi h ly^^/u^-k 2 b ti, 3 4 mRXf^mi^ 

84, 5^>^ h^-^yPREUge, 7 Sr:^^ LT b ^-^^/i-^ 

[0 0 2 3] ^fc. H 2 tc:;^'t-^mffi:ta:^*^^ 1 Je*3 
V>T. 5S^14g3tClBiLTlJi^bfc<^)^|5]«tC. ^^^14 

m 5 h^^m^m 9 (D^iE\zx<>xmit:^\^tm'^^ti 30 
ti. ^m\^m 4<Dmit:^\^^^nm^icx-DXRm'tit 

(llHlfe$itr5^at^g3, 5cD^>fb*[^i:3iatiii4 0 

h :/^^>'i-®^^}05^{l:-r^ i: 5^^igfetS(J*^^|Jffli- 
[0 0 2 4] ^T. ±^i.tzmiR'o^m2(D'mmmm\^ 

m4(Dmfilit.. — (CoFe) 100-x Yxt.tin—^ 
^ (CoFeNi) loo-x Yxr*g$tb5o ^J:^. ^tlh 
— «:^^C^oV^T. YHB. Si, Zr. P. Mo, A 

7tmx^i>o ^fc. xli^^^o<x< 1 0 o^rSSJSi- 
[0 0 2 5] mf?-fl^^tC^i-W5t£fH. TC^Y^r^^ 

\.x\^^^j:\f^:L t}^^nm^<omf&^m'r^uni^tt^x 



fc«'g^t;i^b^v^r^. 7c^Y^-^Wi-'5±ia*r5|si't-J:^^ 
i^^itibmM^ti^tii!b. ^m\±m4%:mmmtvx]f^ 

m\^m 4 (OStelKlf $r+5>Jc/h^ ^^.cflUd^^^i- S r i: ;55 

[00 2 6] n 3 li, 2^^p>^coii 1 ^Tj^n 2 (Dmmmm 
^m:m^^tmt(Dm%(D-m^7r:^i^^yxh^o ^<r> 

^'7y\±. — flS:^ (CosFe) 100-x BxtCTH-rii-^^ 
^bl.oJf:^36Si nm<D^^'t4S4^fflV>^^^lg:5T:SJ!l 

•9. «Wti3^^^B4'^^OBC0^tSt-ffi^i-5±f2-^ 

^fc^x^^L. «^w^i^^^lfi:^a:^^b^ (%) ^;^ut 

[0 0 2 7] ^?UTT(Dil^<7).^^:^&TMi. B^-g-^ 
U/c^ V ^ C o 9 F e J^^riSiSJ^ i: L T^J^ "Tt^T^^j^jflt^T 
PSfi-^V^-^l/^l. 5nmSST-fe5o Co9FeK:6^^ 

<tj:^x. mm. &'^m^ttj:^o ^<of^^. mm^^j: 

[0 0 2 8] ^ntcML. Co9FetCB^^J!jPi-S 

<J:. j^mo. 5nmm^^xnm^m^jfm-f-^:^t:^^ 

X^. mK.\^s mm^^l nmX;h^m'^\a'^. Ill3tc^ 

t-h^i:i^\^-mm.m.mm^tm^m^:Ltt^x^. x^s 

SS^-T'S^irtci 2 0%JeJl±t3<^i^MSfeL^ib^^ 

[0 0 2 9] ?:c*5, 13 31-^-^7='— ^fi. TC^YirLT 

B>^^J!jnUfc:^^lc#P>tvfct><7?t:*fc5;6^ Tc^Y^U 
TSi,Zr.P.Mo,Al. RXJ^N h Ltz^ 

^\,c:}o\^^xhmm(om\^tt^UM^th^^ 
[0 0 3 0] TbmY ^mmi.tim^\zmi^xm\^^mmm 

i&imx^m®±\zmm\^t^m^(Dum^\^^^'iif^mmM 
^th^tiib. m&ittmm^ti^fi^hxh^o m^zm^. 

# ^ ii5i^t4(*:T ^ t> n h-r^<omit:^m-m h 



7 



(5) 



2002-204004 

8 



[0 0 3 1] *fc. ia3"Cli. xdS5^jSxTliJ!lD-r5 

[00 3 3] ±5S UTtiK^ffiift^**^ 1 tc:i3V>T. * 

/.^<. ^Jx.t^. z-^— ^n>nc{-t^^ix5N i F e-^^. 
Fe. Co. Ni. IBtX^^fx^h^^t^^^. N i Mn S 
b. P tMn S b(7)J: 

7« ^/i-. C r O2. ^^^^-< Mn-^n:/;^;^^ h 

<r>m.^<r>^^^Vi^t^h. c o p t -g^^. F e p t ^ 

[00 341 *fc. iiZELyhm^lSeLgb^m^ 1 

^?^^iiii8, 9fi. 5^^I4B3, 5 <h 

FeMn. IrMn, PtMn. Ni Mn/^^'c^^ 
fSi^W^^cM-k.. Co/Rux^Co. Co/Au/Co 

[0 0 3 51 yi^^-Mnmm^. i 

u# 5 ffl <o X > Y /I- s ^ ^ m $ ^ w -r s t> <^ 

m^f-^ ^{cf&cxmm'^im^i^mt:m'SL^^'r 

(00 3 61 ±iB^»^fi»l?a^*^ 1 S« 1 

0 1 LTft. ^®tcs i ozmitm-A^m^^n 

-efeO. ^<D$t^t\.Xn. m:t\'£. Ta, TaPt, 



T U T i Nx. ^ItJ^C o S i 2^$:ffiV>SCl 

^mx^ r) . m?iif£. N i F e . C u . A g . RXJ^A u 

m^mi AiDunti^x^-i. m^^t. ak cu. a 

[0 0 3 71 ^kJC. ||l^t/^2<D^ifeJF^ffilC>»S<K^ 

[0 0 3 81 0 4(:i. *:%^(7)^l^U^m2<^^J6?^^ 
tC#.S^Mlgeia^^-?-l ^ffiV>fc]^^;^^y (MRA 
M) ^m»S6^(c^-r»rffilllTfeSo I1I5(^. Il!4 

l;i^-rMRAM<?D^tfIeISSI^T*feSo 

[0 0 3 91 H4tC^-fMRAM2 1 =3>'S^g2 

4;65jf^fiS;$^xT*3«9> i^v =^i^mm 2 2 (Dm^mm^ 

rf?Dy-hmffi2 4^j*tfJ;5f-UTy-;^ • Kt^ 

20 OS b^^^v^;^^ 2 3;e>51t^$ttrv^So 

mi^2 4ti, m^m\^m<r>v—Yy^:^ (WLi) 

fi£UTW>So !7— K^^^- (WLI) 2 4±tC 

(i. ^J^^2 7^^L-rS#ii^fflO!7-K7-Y^^ (W 
L 2) 2 8;65Jf^^$;}^TV^So 

[0 0 4 01 MOS h^V-v^^^^ 2 3(^5 V\y^>'W$.2 

^'^^iJ^^ fp<^/^2 9(Of&«t;itiTifeJl3 ot>mm^i^\^ 
TV^So ^(OTifees 0_b(?5l7— K^-r >• (WL2) 2 

s\z.njt^^^\iLm\^\tmm'^Yiy^^/\-m^m'^ (tm 

30 R) 3 1 ;5i5j|^^^^xT^b^«9 . TMR3 1_b(CJ;i 

t'i/ b7>f>'3 2;&5jf^^^;txxv>S» 
[0 04 11 MR AM 2 1 (D-^/vyt, ^±.(0 0 \^\^X 
m^^ixTV^So |l!4tC^i-TMR 3 l^TJ^Tife 

s 3 0 fi, 1^ 1 i^xj^m 2 k^iTT^-tm^mim^m 
^it)>hs mmio. ^mm i 3 . mmm 1 4 . Rrjt& 

[0 0 4 21 ±3ZliU/LMOS 2 3 TMR 

3 1 tT-«^^ns/^y-lr>'i-ti. ll5(c^f<J:9tc, 

40 m^T'fcSi^^ttJ Lfflc^l7— K7-f^ (WL 1) 24 

S#iZ.^IHO!7- K^-Y (WL2) 2 8^{i¥ff 
tdiBH^nrv^So ^tCs TMR3 10_bg|5»cS^jK$n 
yc:fc'>;/ h^-r > (BL) 3 2 fi. y-K^-fV (WL 
1) 2 4^t/!7- K7-r>- (WL 2) 2Stmi^'t^X 

[0 0 4 31 :iOMRAM2 1»i. ^ 1 ^^tJ^H 2 
50 ih-rS^i:d5-C^So "T^'jii^lb. r(DMRAM2 1-e 
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(0 0 4 4) /^ib\ MRAM2 1 tCjoV^Tti. h^Vv? 
17- K7-r>^2 4 <i:iE55i-^J:5l-t:*5/ h^^^'S 2^ 

[0 0 4 5] ^s^^c. mi^^t/ii2<7)^teJF^^t-#6^^ 

lEieii. *:^^0mi^T^m2 0^t£?f^^(C#.5^^ffi 

-^5/ KT-ir >-:/!; 4 1 ti. «aj;tJ^. ^K^^-r^^^^^r^^i- 
S7t?f ^^ffl5/j^if$r<lxfc:r^^^^-^r-A4 2 SrW 
LTv^^o ^(^T^^n.^— i5^r— A4 2i;im^^-<:^ 
>4 3C7)— ^;i5|^^9{^^tbi^T*5^9. i^;^-<>v^3 
^^4 3(Dmmat^^y V:^'7^yA 4;65^<9MJt^nT 
V^5o Jiiz6Lytmi&tJ^m2(^*liSJi^1StC#,5m»lg;fiT: 
^^m^Wt.. r(7)-^,y K;^^^^4 4JCja^ii^tV^C 20 

10 0 4 61 ^:^^>^^^'y4Z±.\z\xm^(om^\h^ 
b y — K«^4 511-^5/ K;^7-f ^4 4tca^iZi^ttyt^ 

T-t>>^y 4 1 om^^^^y K^^LTV>;5o 
[0 0 4 7] :z<Dm^^y KT-fe>':/y 4 i mk, 

n^o ii!7(i, metd^-rm^--^/ Kr-fev-y^y 4 1 ^ 30 
^^<*T-fe5^^7^^;^i^ 5 2H;^f>K/i-5 aicmife 

[0 0 4 8] ^^7^^'>?.>5^ 5 2 0R/^gl5jaj^fCH@^fft 
5 4;&Si£g$tLT*3!5, r(^@3£$A5 4fi. ^tO_hT2 

'^E^ft-ias^n/c7i^-/i--<Ty (la^^ir-f) 4o 
ri^etciTj^-t-^m-^i/ Kr-fe>'y^y 4 1 ^^m^mt,'^ 

«fLTV>5o m^^-^y KT-feri^yy 4 1 (O^J^lf ^^aJtcfl 
SUSSES itc::fcv>T. ««<DSE&&TJSS^f*. so 
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-f 5 2$rlsie^^J:'C> 5/ K;^ 7 >< ^ 4 4 ^t^K^Ct^ 

^y^iJ' 5 2;6^^^±^iJ:fci^ffiT-tT9o 

[0 0 4 9] iu±(7)j:9(c. miRxj^m2(Dmmmm\c 

T*^5o ^:^c. ^i^t/^2co^i6Jgffi{c>K^^M1gfet 
[0 0 5 0] 

o^;^^N->>i5^ y v^/sieF^tcasAuyco m&^(D 

1^mM^&^ 2X10-7Torr ^Tt-lS:^ L. -^(7) 
Wis S^Brtt-A r >^2S£AUriE;^^ 2 x 1 O'^ L^o 
?^v^T^ s i / s i 02^^si 00— m 

^ 5 nm<^T a :^^hti:^^Wiiy<]) TJW 1 1 s Jl^ 1 5 n 
in(ON i F eTJ^b^'.^^iai^SJfflJM 1 2. J?^ 1 7 nmCO 
I r22Mn78 ^*b3^j:SS5^?KI4g8. ^U^IP^ 3 n mCO 

c o F e ^-^>/^§!i^i4^ 3 ^mm^\zm^^mLf^o 

[0 0 5 1] AT:^y^^XA \iOz^—^y 

1. 5 nmC7:>A 1 2 0xg^^J^UfCo ^5kV^T^ 

i- s w ^ < s^gf^ ^ mA-t ^(Dtth\z^r2 

mmy'^:^'^^mmi.XA l zOx^A 1 2 03--^®?>fb■r 
zOxTi^bA 1 2O3--(0^ifeS^^0l^tSti. i/n— j^cii:^ 

[0 0 5 2] mm:^^hwmm^m^\^fzm. ±^i.tc(D 

>':^/i^f^MM6±\cm-^ 1 . 5nm<^ (CosFe) 
0.95 B0.5 75^^/^55^attB4 <^^^LfCo »:V>T% A 

v^^fToT^^i4S4±trAl20x®^S:^lKU. 

A 1 2 OxS^S&^>^7 X-^«iSi--5 r ^ til J; 5 A 1 2 O3 

tI^1^o^{+Tr;5^^^5^i5'y v^^tTp^n^tcJ:!^. h 
>^.ylxPilig7±JC, Jf:$5nm<7)CoFe7!i^??>:c65t 
^14® 5. JS^ 1 7 nm(D I r 22 Mn78 b ^J: ^ R^IkU 
14^9. ^I/JS$5nm60Ta;5^f>/^6^S)©l 3^)11 

[00 5 3] ^(D^. mi^(oy^V]) y^^y >i^mt 
^:^:y%^)iy^m^t^m\^^x. :L^hmm^mysfi>^2 

— 0. 2 5 MinT-fe«9l.oS$Ld5i|>SW(7)3f&,t?:e6 J: 

[00 54] /«£4b\ 3 <Dmit:^m t mm^m 5 



(7) 



2002-2040 



11 

m^m 3 , 5 <Dm^t^\^nwc i o o o e mm(o%^\^^^u 
fSi^m^ 1 t-*5v ^r . mmi^z:m h v^/i/gE-g- 2 b cos 

[0 0 5 5] (it»^J) 4 t LTff^ 1 . 5 n 10 

m<^ (CosFe) 0.95 B0.5 K*r?l^^f 

3 n mOC o 9 F e KStJK^ Vfz:! t £il^tt±l2*JS^J 

[0 0 5 6] JilE^IS0!I^t5Jt«f0tJT-fPS8L^c^K 

^ffifet^m*^ 1 (^^^ffifetit (TMR) ^m-<tio <^ 

/J>ffi«:R.in LE.oS:;^|t^Ro«x LfcS-g-J;!. TIB 

: 

TMR (%) = [ (R«ax -R.in ) /Roiin ] / l O 0 20 

[0 0 5 7] msn^ :^^m(ommmRx^^^m\^m^ 
-») ^^L. «M^l3im^4Ji4owt:^^^i]^^^te^^i:6 

^TJ^LTV^So 30 

[0 0 5 8] mstc^-TJ: Pi-. :^^m(DmmmiiC^^^ 

2 5 Mmmffi(C/h$ < UT>b. 5^mi4g4<^m{b*f^^ 

[0 0 5 9] -ttutc^L. it««^t|tc#5^^feST:S!im^ 

^ 1 -eil. h >^^/i^m'^U<OmW^ 0 . 2 5 /z mSS t 

a^co5^^Hcm oooe^S;t. mm±. mm^m 

4 <o wb*f*] ^^^<o7^^ mm tf^^ tco 

[00 6 0] /^4b\ Y ^ LT B (7)f^|p «9 S i . Z 
-5. 5c^Yi: LTB^fflv>fcS'&^:l^«0«I*]dS^f>tL 
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3*IK14g4<D«-3|SfiL"C-«:3^ (CoFe) 
i) 100-x Yx-C^^it2)tt3|Sf^ffiV^T|^^C^W:»^tTO 
[0 0 6 1] 

[EI 3] :*:^P^<^mi^t;^m2 0^JSfl^ffii;i'R-5^m«; 

im4] ^mm<DmiRv^^2<Dmmnm\:i^^m%m 
[HIS] m^itCTTk-rm^^^^vcD^m^^mo 

1 "mm.mm^m^i' 

2 a h 

2 b -5t^t^-a ^ 

3-5-§M^ttii 

6, 7 - h^^'-Zl-^MB 

8, ^ ' Wjmmm 
1 0 -ss 
1 i-ttfc^^yr® 
1 2'"W.^umm 
1 3 -{^s^ 
1 4-gaii® 
1 5 -jfejRii 





me] 



ims] 




ij^m 2002-204004 




(51)Int.C1.7 

G 1 1 C 11/15 

HO 1 F 10/16 

H 0 1 L 27/105 

(72)^0^# *a mxu^ 

4t^jili^ji!ii«riT#iK/hr^m^»ri#itii * 



HO 1 F 10/16 

G 0 1 R 33/06 R 
H 0 1 L 27/10 4 4 7 

F^$^— 2C017 AAOl AB07 AD55 AD65 
5D034 BA03 BA08 BA15 CAOO 
5E049 AA04 AA09 AC05 BA06 BA12 
BA16 

5F083 FZIO KAOl KA05 



